The Agrobacterium tumefaciens atu3184 gene, a member of the COG0523 family of GTPases, is regulated by the transcriptional repressor Zur.
Analysis of the Agrobacterium tumefaciens C58 genome revealed a potential Zur (zinc uptake regulator) binding site (5'-GATATGTTATTACATTAC-3', the underlined letters are the center of symmetry of the inverted palindrome) located in the upstream region of atu3184, whose gene product is a member of the COG0523 subfamily of G3E GTPases. The specific interaction of the Zur protein with the 18-bp inverted repeat operator motif in the presence of zinc was demonstrated in vitro by a DNA band shift assay and a DNase I footprinting assay. A LacZ reporter fusion assay further confirmed that Zur negatively regulates atu3184 promoter activity in vivo. The expression of atu3184 was upregulated in response to zinc limitation in the wild-type strain, but the zur mutant strain exhibited high-level constitutive expression of atu3184 under all conditions, irrespective of the zinc levels. It is likely that A. tumefaciens Zur senses zinc and directly regulates the atu3184 promoter by a molecular mechanism similar to that of Escherichia coli Zur, where the operator DNA is surrounded by four Zur monomers forming two dimers bound on the opposite sides of the DNA duplex. Disruption of atu3184 did not affect cell growth under metal-limited conditions and had no effect on the total cellular zinc content. Furthermore, an A. tumefaciens strain lacking atu3184 caused a tumor disease in a host plant.